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SUMMARY – Hepatic encephalopathy (HE) is a brain dysfunction caused by liver failure. Clin-
ically, it can manifests as a wide spectrum of neurological or psychiatric abnormalities. Th is report 
presents a case of a 43-year-old male with HE and asymmetric kinetic, postural and resting tremor of 
upper extremities. Magnetic resonance imaging (MRI) of the brain showed signal abnormalities in 
numerous areas. Th e patient underwent liver transplantation and six months after normalization of 
liver function, tremor as well as brain MRI abnormalities almost completely regressed. Th is case report 
presents the asymmetric and reversible kinetic, postural and resting tremor of upper extremities as part 
of the spectrum of neurological abnormalities in HE.
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Introduction
Hepatic encephalopathy (HE) is a brain dysfunc-
tion caused by liver failure1. In most cases, it is associ-
ated with cirrhosis and portal hypertension or portal-
systemic shunts, but brain dysfunction also occurs in 
acute liver failure. Rarely, HE is caused by the presence 
of congenital or acquired shunts resulting in portal-
systemic bypass without hepatocellular disease2. Th e 
most common causes of cirrhosis are alcoholic liver 
disease and chronic viral hepatitis, but other causes in-
clude drug-related hepatitis, autoimmune hepatitis, 
non-alcoholic steatohepatitis, cardiac or vascular dis-
eases (right-sided heart failure, Budd-Chiari syn-
drome, portal vein thrombosis), metabolic disorders 
(hemochromatosis, Wilson’s disease, alpha-1-anti-
trypsin defi ciency), or biliary diseases (primary biliary 
cirrhosis, primary sclerosing cholangitis, cystic fi brosis, 
sarcoidosis)3. If the fi ndings of medical examinations 
do not reveal the cause of liver scarring, this type of 
liver disease is called cryptogenic cirrhosis.
A common pathogenetic notion is that HE is 
caused by substances such as ammonia, which in nor-
mal circumstances are effi  ciently metabolized by the 
liver. Th ese substances reach systemic circulation as a 
result of portal-systemic shunting or reduced hepatic 
clearance and produce deleterious eff ects on brain 
function4.
Hepatic encephalopathy can manifest as a wide 
spectrum of neurological or psychiatric abnormalities 
ranging from subclinical alterations to coma1. Neuro-
logical abnormalities may include extrapyramidal dys-
function, such as hypomimia, muscle rigidity, bradyki-
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nesia and hypokinesia. In patients with HE (pwHE), 
except for asterixis, which is actually negative myoclo-
nus, parkinsonian-like tremor can also be seen5,6.
Although HE is a clinical condition, magnetic res-
onance imaging (MRI) of the brain is useful for the 
diagnosis because it can show the accumulation of the 
substances normally metabolized in the liver7. Th e 
most frequent MRI brain fi ndings in pwHE show 
high signal intensity in the globus pallidus and mid-
brain on T1-weighted images (T1WI), which is 
thought to be a refl ection of tissue manganese deposi-
tion. Other MRI techniques such as T2-weighted im-
ages (T2WI) and diff usion weighted imaging can 
identify abnormalities resulting from disturbances in 
cell volume homeostasis secondary to brain hyperam-
monemia.
Th e main goal in the treatment of pwHE is reduc-
tion of ammonia generated in the colon, and therefore 
the mainstay of therapy is administration of non-ab-
sorbable disaccharides and antibiotics, as well as nutri-
tion modulation1. Liver transplantation (LT) can be 
considered for patients with end-stage liver disease 
who have failed standard medical treatment8. Clinical 
manifestations of HE, as well as MRI brain abnor-
malities can be partially or completely reversible with 
restoration of liver function after LT7.
Th e following case report focuses on the pwHE 
with asymmetric kinetic, postural and resting tremor of 
upper extremities, not described to date, which along 
with MRI brain abnormalities regressed after LT.
Case Report
A 43-year-old male with cryptogenic cirrhosis un-
derwent neurological and neuroradiological examina-
tions due to the recent onset of tremor of upper ex-
tremities. Cirrhosis was diagnosed 3 years earlier after 
an episode of lethargy and confusion. Later on, the 
patient was repeatedly treated for severe HE precipi-
tated with infection, and each time recovered a few 
days later. On physical examination, he had fetor he-
paticus, slight yellow discoloration of the sclera and 
spider angiomata on the upper chest. Th e abdomen 
was soft and painless with no evidence of ascites and 
hepatomegaly, but with splenomegaly. On neurologi-
cal examination, he had asymmetric (moderate left, 
mild right) kinetic, postural and resting tremor of up-
per extremities, cogwheel rigidity at the wrists, dysar-
thria, diff usely increased deep tendon refl exes, and bi-
lateral extensor plantar response. His gait was normal 
with mild impairment in pivoting. Laboratory test re-
sults obtained at the time of examination were the fol-
lowing: white blood cell count 1.96x10.e9/L (normal 
3.4-9.7x10.e9/L), red blood cell count 3.88x10.e12/L 
(normal 4.34-5.72x10.e12/L), hematocrit 0.342 L/L 
(normal 0.415-0.53 L/L), platelet count 36 x10e.9/L 
(normal 158-424x10e.9/L), international normalized 
ratio (INR) 1.26 (normal 0.8-1.12), total bilirubin 
37.6 μmol/L (normal 3-20 μmol/L), aspartate amino-
transferase 77 U/L (normal 11-38 U/L), alanine ami-
notransferase 48 U/L (normal 12-48 U/L), gamma-
glutamyltransferase 59 U/L (normal 1-55 U/L), and 
ammonia 85.6 μmol/L (normal 18-72 μmol/L). Se-
rum ceruloplasmin, serum copper and urinary copper 
excretions were within the normal range. Th e slit-lamp 
ophthalmologic examination did not reveal Kayser-
Fleischer ring. Th e DaTscan was unremarkable. Th e 
electroencephalogram revealed mild, generalized slow-
ing of the background rhythm. Performed on a 1.5 T 
unit, T1WI MRI demonstrated bilateral hyperintense 
signal in the globus pallidus and in the substantia nig-
ra, whereas T2WI and fl uid attenuation inversion re-
covery (FLAIR) MRI showed bilateral hyperintense 
signal in the dentate nucleus, crus cerebri and red nu-
cleus, as well as in the periventricular white matter, 
corpus callosum and internal capsule (Fig. 1).
Regardless of the standard ammonia-lowering 
therapy used, the patient’s neurological status did not 
improve. He was put on the waiting list for LT, and 
nine months later, he underwent successful transplan-
tation. Two months after LT, he noticed improvement 
of speech and tremor. Neurological examination per-
formed six months after LT demonstrated mild ki-
netic and postural tremor of the left hand and diff use-
ly increased deep tendon refl exes. Th e speech was nor-
mal, the plantar response was fl exor, the cogwheel ri-
gidity was absent, and pivoting was normal. Follow up 
MRI study on T1WI demonstrated almost complete 
regression of hyperintense signal in the globi pallidi 
and in the substantia nigra, as well as complete regres-
sion of hyperintense signal in the nuclei dentati, crura 
cerebri and red nuclei on T2WI and FLAIR (Fig. 2). 
Th ere was also complete regression of hyperintense 
signal in the corpus callosum and partial regression in 
the internal capsules on T2WI and FLAIR.
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Discussion
Liver transplantation remains the only treatment 
option for pwHE whose condition has not improved 
on any other treatment. HE by itself is not considered 
an indication for LT unless associated with poor liver 
function. However, cases do occur where HE compro-
mises the patient’s quality of life and cannot be im-
proved despite maximal medical therapy and who may 
be LT candidates despite otherwise good liver status1. 
In this pwHE, LT had a favorable eff ect on the dis-
abling asymmetric tremor of upper extremities after 
six months. Th e good outcome also included improve-
Fig. 1. Baseline MRI fi ndings of the brain: (A) axial T1WI MRI demonstrates hyperintensity in the globi pallidi 
(arrows); (B) sagittal T1WI MRI demonstrates hyperintensity in the substantia nigra (arrow); (C) axial T2WI MRI 
shows hyperintensity in the nuclei dentati (arrows); (D) axial FLAIR MRI shows hyperintensity in the crura cerebri 
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ment of dysarthria, plantar response, cogwheel rigidity 
and pivoting.
Tremor is defi ned as an involuntary and rhythmic 
movement of a body part that is produced by alternat-
ing contractions of reciprocally innervated muscles9. 
Its etiology is highly diverse. Tremor can be a sign of 
diff erent neurodegenerative diseases, as well as of in-
fl ammatory, endocrine, toxic and metabolic distur-
bances. In pwHE, parkinsonian-like tremor occasion-
ally can be seen5,6, but the asymmetric kinetic, postural 
and resting tremor of upper extremities has never been 
documented. Otherwise, focal and asymmetric neuro-
Fig. 2. Follow up brain MRI 6 months after liver transplantation: (A) axial T1WI MRI demonstrates almost complete 
regression of hyperintensity in the globi pallidi (arrows); (B) sagittal T1WI MRI depicts subtotal regression of 
hyperintensity in the substantia nigra (arrow); (C) axial T2WI MRI demonstrates regression of hyperintensity in the 
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logical signs in the course of HE have been poorly 
documented10. Contrary to the perception-based be-
lief, asymmetric neurological symptoms are not infre-
quent in metabolic diseases. Examples of inherited 
metabolic diseases with asymmetric neurological 
symptoms include dystonia in Segawa disease, Leigh 
disease, unilateral tremor in atypical forms of glutaric 
aciduria type I and Wilson disease11,12. Th e acquired 
metabolic disorder with frequent asymmetric neuro-
logical symptoms is hypoglycemia13. Th erefore, we 
think that asymmetric neurological symptoms in the 
course of HE should be paid more attention.
In pwHE, brain MRI abnormalities appear to be 
reversible in most cases after LT7. In this pwHE, LT 
had a favorable eff ect on MRI abnormalities. Follow 
up brain MRI six months after LT demonstrated al-
most complete regression of hyperintense signal in the 
globi pallidi and in the substantia nigra on T1WI, as 
well as complete regression of hyperintense signal in 
the nuclei dentati, crura cerebri and red nuclei on 
T2WI and FLAIR. Th ere was also complete regres-
sion of hyperintense signal in the corpus callosum and 
partial regression in the internal capsules on T2WI 
and FLAIR.
Although the exact pathophysiology of tremor is 
still incompletely understood, the progress has been 
made in mapping tremors to certain structures or 
pathways in the nervous system. Deuschl et al. identi-
fi ed peripheral mechanisms, as well as central oscilla-
tors involved in tremorogenesis14. Two sets of central 
oscillators involved in tremorogenesis are of particular 
importance15. One is the cortico-striato-thalamo-cor-
tical circuit through the basal ganglia, the physiologi-
cal task of which is integration of diff erent muscle 
groups for complex movement programs. Th is loop 
also ensures that an ongoing movement program will 
not be terminated or disturbed by minor or irrelevant 
external infl uences. Th e other circuit involves the infe-
rior olivary nucleus, red nucleus and dentate nucleus. 
Th is circuit’s main task is to fi ne-tune voluntary preci-
sion movements. Structural lesions aff ecting these cir-
cuits can cause tremor16. Th e brain MRI of this pwHE 
showed signal abnormalities in numerous tremoro-
genic and non-tremorogenic structures, such as the 
basal ganglia, dentate nuclei, red nuclei, periventricular 
white matter, corpus callosum, internal capsules and 
crura cerebri.
In conclusion, this case report presents the pwHE 
with disabling asymmetric kinetic, postural and resting 
tremor of upper extremities, not described so far, which 
along with MRI abnormalities regressed after LT and 
liver function normalization. Asymmetric and revers-
ible tremor of upper extremities should be considered 
as part of the spectrum of neurological abnormalities 
in pwHE.
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Sažetak
REGRESIJA ASIMETRIČNOG TREMORA GORNJIH UDOVA 
NAKON TRANSPLANTACIJE JETRE U BOLESNIKA S HEPATALNOM ENCEFALOPATIJOM: 
PRIKAZ SLUČAJA
P. Filipović Grčić, G. Džamonja, A. Filipović Grčić, K. Dolić, M. Matijaca i M. Titlić
Hepatalna encefalopatija poremećaj je funkcije mozga uzrokovan jetrenom insufi cijencijom. Klinički se može očitovati 
širokim spektrom neuroloških i psihijatrijskih poremećaja. Ovdje prikazujemo 43-godišnjeg muškarca s hepatalnom ence-
falopatijom i asimetričnim akcijskim, posturalnim i tremorom u mirovanju gornjih udova. Magnetska rezonancija (MR) 
mozga pokazala je promjene signala u brojnim arejama. Bolesnik je podvrgnut transplantaciji jetre i šest mjeseci nakon nor-
malizacije jetrene funkcije tremor i MR promjene mozga gotovo su se potpuno povukle. Ovaj prikaz slučaja predočuje asi-
metričan i reverzibilan akcijski, posturalni i tremor u mirovanju gornjih udova kao dio spektra neuroloških poremećaja u 
hepatalnoj  encefalopatiji.
Ključne riječi: Hepatična encefalopatija; Tremor; Magnetska rezonancija, snimanje; Transplantacija jetre; Prikazi slučaja
